Medium osmolarity-dependent biosynthesis of renal cellular sulfoglycolipids is mediated by the MAPK signaling pathway.
Verots S3 and Vero317 cells were shown by metabolic labeling with (35)S-sulfate to contain many more sulfoglycosphingolipids than original Vero cells derived from African green monkey kidney. The activity of galactosyl ceramide sulfotransferase (GST) was shown to be 89- and 92-fold higher in Vero317 cells and Verots S3 cells, respectively, than that of the parent cells, whereas the activity of the degradation enzyme, arylsulfatase A, was unchanged among all the three cell strains. GST gene transcript levels in Verots cells were 14.3-fold higher than those in Vero cells. The cell adhesiveness to the culture plate under hypertonic stress was strengthened significantly in both mutant strains. Among the major sulfoglycolipids of the Verots S3 cell line, assigned as SM4s, SM3, SM2a, and SB1a, the incorporation of (35)S-sulfate into SM3, SM2a and SB1a was upregulated with the increasing tonicity of the medium. Sulfoglycolipids in these renal cells seemed to contribute to the membrane barrier against hypertonic media as shown previously in another renal cell line, MDCK (Niimura and Nagai, 2008). Sulfoglycolipid synthesis was suppressed with the p38 (MAPK) inhibitor SB203580 and/or with the MEK-1/2 (MAPKK) inhibitor PD98059, and with the tyrosine kinase inhibitor genistein, which also reduced the sulfoglycolipid synthesis in a dose-dependent manner. Further the administration of the MAPK/MAPKK inhibitors to the culture medium reduced significantly the viability of Verots S3 cells under hypertonic stress. These findings suggest that sulfoglycolipid synthesis in those renal cells may be regulated to adapt to the renal osmotic circumstances by the medium's osmolarity via the MAPK signaling pathway.